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(57) [Abstract] 

[Object] To accurately calibrate a foreign matter detection AE sensor in a gas 
insulation apparatus quantitatively. 

[Means] An injection AE sensor 6 is attached to a grounding container of a gas 
insulation apparatus, and a pulse signal is input from a partial discharge 
calibration pulse generator 9 into the injection AE sensor 6. The injection AE 
sensor 6 generates a simulated impulsive sound which has constant loudness 
similar to a vibration sound generated when foreign matter collides against the 
grounding container of the gas insulation apparatus. A detection AE sensor 1 
detects the simulated impulsive sound, and a monitor 4 monitors a detected 
waveform. Gain of a preamplifier 2 and a main amplifier 3 is adjusted so that 
the detected waveform of the simulated impulsive sound has the same level as 
that of a detected waveform of the vibration sound generated when the foreign 
matter collides against the grounding container. 

[0008] 

[Embodiments of the Invention] 

Fig. 1 illustrates an embodiment of the present invention. In the 
drawing, 10 designates a grounding container of a gas insulation apparatus. 
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A conductor 11 is provided in the container 10, and insulation gas of SF6 is 
sealed into the conductor 11. A detection AE sensor 1 which detects foreign 
matter in the grounding container 10 and an injection AE sensor 6 which injects 
a vibration sound for calibration are attached to the grounding container 10. 
5 Fig. 2 illustrates a method of attaching the AE sensors 1 and 6. The AE 
sensors 1 and 6 are placed on a pedestal made of Teflon, and a contact 
surface between a Teflon-made pedestal 20 and the grounding container 10 is 
formed into an arc shape along an outer periphery of the grounding container 
10. Further, grease is applied between the AE sensors 1 and 6 and the 
10 Teflon-made pedestal 20 so as to enhance propagation of a sound. The AE 
sensors 1 and 6 attached to the Teflon-made pedestal 20 are attached to the 
grounding container 10 by a band 21. 

[0009] With reference to Fig. 1, reference numerals 2 and 3 designate a 
preamplifier and a main amplifier which amplify an output from the detection 

1 5 AE sensor 1 . Outputs from the preamplifier 2 and the main amplifier 3 are 

connected with a monitor 4 for monitoring waveforms and a personal computer 
5 for analyzing the waveforms. 9 designates a partial discharge calibrator, 
and an output therefrom is connected with the injection AE sensor 6 via a 
coaxial cable 7 and a connector 8. 

20 [0010] When partial discharge is measured, the partial discharge calibrator 9 
generates a calibration pulse for calibrating a partial discharge quantity 
measured by a partial discharge measuring device (as to the calibration of the 
partial discharge quantity, see Japanese Patent Application Publication No. 
H6-7148, Japanese Patent Application Laid-Open No. H7-151814, Japanese 

25 Patent Application No. H8-13800, and the like). It is considered that an 
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impulsive sound generated by dropping of foreign matter can be simulated 
repeatedly by a pulse wave, and a pulse wave having the following 
characteristics was used in the embodiment. 
1. Rise time of the pulse: 30 nanoseconds or less 
5 2. Waveform: steep wave 

3. Repeating frequency of the pulse: 10 milliseconds 

4. Generated charge: 1 to 25000 picocoulombs. 

Fig. 3 illustrates an output pulse from the partial discharge calibrator 9 used in 
this embodiment. As shown in this drawing, the partial discharge calibrator 9 

10 generates a pulse with repeating frequency of 10 milliseconds. 

[0011] In this embodiment, the calibration of the detection AE sensor is 
carried out in the following manner. An impulsive sound, which is generated 
when electrically conductive foreign matter mixed into the gas insulation 
apparatus moves and collides against the grounding container, is predetected 

15 by the detection AE sensor 1 . Fig. 4 illustrates a waveform of the impulsive 
sound detected by the AE sensor, and the impulsive sound is generated when 
the electrically conductive foreign matter (aluminum wire with diameter of 0.2 
millimeter and length of 1 millimeter) mixed into the gas insulation container 
moves. This drawing illustrates an output waveform from the main amplifier 3 

20 when the gain of the preamplifier 2 is set to 40 decibels and the gain of the 
main amplifier 3 is set to 30 decibels. As shown in Fig. 4, the electrically 
conductive foreign matter jumps due to the action of static electric force and 
gravity at the time of electrifying, so as to collide against the grounding 
container. At this time, a damped wave with a crest value of 270 microvolts 

25 (duration: about 3 milliseconds) is generated. 
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[0012] As shown in Fig. 1 , the injection AE sensor 6 is attached to the 
grounding container of the gas insulation apparatus, and the injection AE 
sensor 6 is connected with the partial discharge calibration pulse generator 9. 
The pulse signal is input from the partial discharge calibration pulse generator 
5 9 into the injection AE sensor 6, and the injection AE sensor 6 generates an 
impulsive sound. The detection AE sensor 1 detects the impulsive sound. 
An injection charge quantity of the partial discharge calibration pulse generator 
9 from which an output shown in Fig. 4 from the detection AE sensor 1 is 
obtained. Fig. 5 illustrates a waveform which is detected by the detection AE 

1 0 sensor 6 when the simulated impulsive sound is injected from the injection AE 
sensor 6. This diagram illustrates an output waveform from the main amplifier 
3 when injection charges of 2500 picocoulombs is injected from the partial 
discharge calibration pulse generator 9. As shown in Fig. 5, when the 
injection charge quantity is set to 2500 picocoulombs, the output waveform 

15 from the main amplifier 3 is the approximately same as the waveform shown in 
Fig. 4. 

[0013] When the foreign matter in the grounding container of the gas 
insulation apparatus is detected, as shown in Fig. 1, the detection AE sensor 1 
and the injection AE sensor 6 are attached to the gas insulation apparatus to 

20 be tested, and the partial discharge calibration pulse generator 9 is connected 
with the injection AE sensor 6. Further, the detection AE sensor 1 is 
connected with the preamplifier 2 and the main amplifier 3, and the main 
amplifier 3 is connected with the monitor 4 and the personal computer 5. The 
pulse signal having the repeated waveform of 2500 picocoulombs shown in Fig. 

25 3 is input from the partial discharge calibration pulse generator 9 into the 
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injection AE sensor 6. The injection AE sensor 6 generates the simulated 
impulsive sound, and the detection AE sensor 1 detects the simulated 
impulsive sound. 

[0014] The monitor 4 monitors waveform, and the gain of the preamplifier 2 
5 and the main amplifier 3 are adjusted so that the detected waveform becomes 
the waveform shown in Fig. 4. The gain of the preamplifier 2 used in this 
embodiment is fixed 40 decibels, and the gain of the main amplifier 3 is 
adjusted by switching the gain using a dial. In such a manner, the gain of the 
preamplifier 2 and the main amplifier 3 of the detection AE sensor is adjusted, 
10 so that the detection AE sensor 1 is calibrated. As mentioned above, 

thereafter, while the detection AE sensor 1 is being moved every 14 m, the 
foreign matter in the grounding container of the gas insulation apparatus is 
detected. 
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